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Tothe Editor:

Amongst the population of the world, genotypes (AA, ASor SS) vary and thisissamefor blood groups (A, B, AB, and O/ Rhesus
factor [Rh* and Rh-])1-7 aswell astheinterlocking finger pattern (with either aright or left thumb on top) seen when both hands
are clasped8. Existing scientific evidence has shown that the ABO and Rh blood groups are among the most important blood
group systemsl and it was the description of the ABO blood group system in 1900 by Karl Landsteiner, that signaled the
beginning of blood banking and transfusion medicine®.

On the other hand, there has been a considerable interest in the contribution of inheritance to the determination of handedness
and the associations between hand laterality and twinning aswell as gender and age. Quoting Morley and Caffreyl0, "an
unpublished data from a study of children born preterm suggested that thereisan association between ABO blood group and
handedness' . They added however, that from the outcome of a questionnaire filled in by 3815 blood donorswho gave
information on blood group, age, gender, twins (or not) and hand preference, " ther e was no association between ABO blood
group or Rhesus group and handedness' .

Despite these varied opinion on the association between handedness and blood groups, Flatt!l, in hismost revealing article,
showed how a variety of disciplines have examined the relationship of left-handednessto health conditions such asallergies,
auditory hallucinations, autoimmune disease, birth complications and prematurity, cancer, childhood behavioral abnor malities,
childhood cognitive disorders, circulatory disease, coronary disease, Crohn's disease, dyslexia, eczema, epilepsy in parents, head
trauma, hormonal imbalances, immune disorders, lear ning disor ders, migraines and tension headaches, myasthenia gravis,
psychoses, reproductive problems, rotational fractures of the tibia, sammering and stuttering, stress-related problems,
twinning, and ulcer ative colitis, aswell asinjuries and accidents and factor s such as alcohol consumption, cigar ette smoking,
homosexuality, and criminality.

Indeed, population diversity provides a unique opportunity to study the mor phogenetic variations amongst the endogamous
populations living in different geographical and ecological conditions of the world12. Of course, marked inter-individual
variability in genetic and non-genetic factor s has been said to possesthat ability to influence the disposition of many endobiotics
and xenobiotics affecting health13. Although, Das and Sengupta3 states that genetic mechanisms on mor phogenetic traitsis still
not clearly understood asit is seen to occur with variable frequency in different populations, they agreed however, that it isa
useful tool in evaluating and analysing evolutionary forces and classification aswell.

In fact, scientists on one hand, are beginning to under stand how genes interact with each other and with environmental factors
in ways that impact on health14 while on the other, thereis a growing sense in genetic epidemiology that many findings are
failing to replicate, because many of the claimed associations ar e false positive and these false positives ar e seen because of our
inability to study many genetic variantsin relation to many disease outcomes without knowing the precise bio-cultural
background of the groups being studied!5-16,

Therefore, thisstudy on the ABO blood groups, Rhesus factor, handedness, and interlocking finger combination pattern, isone
in the series of several preliminary attemptsto determine the possible mor phogenetic traits combination pattern amongst the
population of Ekpoma in South-South Nigeria, with the hope that the findings and documentations might in the nearest future,
be of clinical relevance.
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Study Area and Population

Thisstudy was carried out in Ekpoma, the administrative headquarters of Esan West local gover nment ar ea of Edo State, South-
South Nigeria. It isthe host community of the state owned Ambrose Alli University, and lies between latitude 60 40°N/60 45°N
and longitude 60 05°E/60 10°E 17.

Geographically, Ekpomaisbounded on the South by Igueben local government area; on the Northwest and North East, by
Owan East and Etsako West local government areasrespectively; on the West, by Uhunmwode local gover nment area; and on
the East, by Esan Central local government area. Theindigenes of Ekpoma speak the language known as'Esan' and are
predominantly farmerswhose main produce are Rice and Cassava.

However, the study population comprised of one hundred and ninety three men and women (193) who wer e randomly selected
amongst the indigenes and non-indigene residents of Ekpoma. Data/Sample Collection

Relying on informed consent, blood samples wer e obtained from the study population who were willing to know their blood
group and genotype status. Blood sample collections wer e by veni-punctur e using disposable syringes and then stored
temporarily in refrigerated heparanised container s pending when labor atory deter mination of genotype and blood group types
commences. The hand preference and interlocking finger patterns of the study population wer e determined via physical
examination.

Sample Analysis

Thelaboratory analysis of the blood samples collected from the study population was done at Blossom M edical Laboratory,
Uromi, Edo State in South-South Nigeria. The materials used for the laboratory analysisincludes cellulosefilter paper, distilled
water, clean whitetile, cotton wool, hand gloves, sterilerod, an electrophoresis machine and Tank, Trisbuffer, normal saline,
applicator stick, test tube, bucket centrifuge, AS/AA controls, and a pencil.

For the heamoglobin genotype test, the cells were washed 2 to 3 timesin a test tube containing normal saline after which a drop
of thewashed cellswas placed on atile. Thisisfollowed by the haemolysis of the blood on thetile and the placement of the AS
and AA control. With an applicator stick, the controls AA test and control ASin that order were placed on a cellulose acetate
paper. After making surethat the Tris buffer inside the electrophoresistank covered the electr ode, the cellulose acetate paper
carrying thetest and controls wasthen placed in the tank. At this point, the tank is covered and the mains (current) switched on.
After 5- 10 minutes, thereading was taken and recor ded.

For theblood group and Rhesus (Rh) test, thetile technique was used. Thiswas done by preparing a 10% cell suspension
followed by the addition of one volume of cellsand sera. Thiswasthen mixed well and thetile rocked. The mixing process was
performed with the aid of a wooden stick rocker. After 5 minutes, the reading was taken and recor ded.

Theresult of this study show that majority of the population (112; 52.03%) have an interlocking finger with right thumb on top,
whilearelatively lower percentage of the population (81; 41.97%) have an interlocking finger with left thumb on top. A higher
per centage of the population (176; 91.19%) wasright handed while arelatively lower percentage of the population (9; 4.66%)
and (8; 4.15) was left handed and ambidextrous respectively. Theresult showed also that a higher per centage of the population
(123; 63.73%) wasin the class of individuals with blood group O, while those with blood group A, B and AB numbered 34
(17.62%), 32 (16.58% ) and 4 (2.07%) respectively. Similarly, a higher percentage of the population (188; 97.41%) was Rhesus
positive while alower percentage of the population (5; 2.59% ) was Rhesus negative (Table 1).

Table 1: Distribution of morphogmetictrajts amongst th_e population under study

Morphogenetic traits Number Percentage (%)

A 34 17.62

B 32 16.58

Blood Group AB 4 2.07
0 123 63.73

Total 193 100

AA 145 75.13

Genotype AS 48 24 87
55 ] 0

Total 193 100

Positive 188 97.41

Khesny factor Negative 5 259
Total 193 100

Right on Top 112 52.03

Interlocking Fingers | Left on Top 81 41.97
Total 193 100

Right handed 176 91.19

Handedness Left handed 9 4.88
Ambidextrous 8 4.15

Total 193 100

http://biomed.uninet.edu/2009/n3/nwaopara.html



Electron J Biomed 2009;3:67. Letter: Nwaopara et al. BLOOD GROUP, GENOTY PE, HANDEDNESS, AND INTERLOCKING FINGER...

On the possible mor phogenetic traits combination patterns, the study population were subdivided into different classes: (i)
Interlocking finger (Right thumb on top; IFR) and Right Handed (HR) with either genotype AA or AS and with either blood
type A, B, AB and O respectively; (ii) Interlocking finger (Left thumb on top; IFL) and Right Handed (HR) with either genotype
AA or ASand with either blood type A, B, AB and O respectively; (iii) Interlocking finger (Right thumb on top; IFR) and L eft
Handed (HL) with either genotype AA or AS and with either blood type A, B, AB and O respectively; (iv) Interlocking finger
(Left thumb on top; IFL) and Left Handed (HL) with either genotype AA or ASand with either blood type A, B, AB and O
respectively; Interlocking finger (Right thumb on top; IFR) and Ambidextrous (HB) with either genotype AA or ASand with
either blood type A, B, AB and O respectively; and Interlocking finger (Left thumb on top; IFL) and Ambidextrous (HB) with
either genotype AA or ASand with either blood type A, B, AB and O respectively (table 2).

Table 2: Population size with different combination of traits
(Blood group, Genotype, Right handed, L eft handed, or Ambidextrous and interlocking finger swith Right or Left thumb on top)

A B B AR’ AB o O Blood Groups

&7 : Alternate traits
!ﬂlil \'Iduﬂls \l-l'l]]

IFR. + HL

IFL + HL

[FR + HB
oo 0 o lololo i 0 IFL + HB

Keys: A" A7 B, B, AR, AR, O, O = Blood groups with rhesus positive and negative respectively;
[FR =Interlocking finger with right thumb on top; IFL =Interlocking finger with left thumb on top;
HR = Right handed; HL = Left handed; HB = Ambidextrous;

We observed that ther e was none existence of the characteristic traits combinations: AA + IFR + HL+ Rh-; AA + IFL + HL+ Rh-
:AA +IFR + HB+ Rh; AA +IFL + HB+ Rh; AS+IFR+HR + Rh; AS+IFR +HL+ Rh; AS+IFL + HL+ Rh; AS+IFR +
HB+ Rh-; and AS+ IFL + HB+ Rh-, irrespective of the blood group or genotype. Also, except for individualswith blood group O
and genotype AA, none existence of the characteristic traits combination: AA + IFR + HR + Rh-; AA + IFR + HL+ Rh*; AA +
IFL + HL+ Rh*; AS+IFL + HL+ Rh*; and AS+ IFR + HB+ Rh™*, was obser ved.

Furthermore, individuals with characteristic traits combination: AS+ IFL + HR + Rh-and AS+ IFR + HL+ Rh*, were observed
only amongst those with blood group A and genotype ASin theratio of 1:1. Also, individualswith the characteristic traits
combination: AA +|IFR + HB+ Rh*, were observed only amongst those with blood group B and genotype AA . Similarly,
individualswith the characteristic traits combination: IFL + HB+ Rh*, with blood group A and B and either genotype AA or AS,
wer e obser ved amongst the study population in theratio of 1:1.

Amongst individuals with characteristic traits combination: AS+IFR + HR + Rh* and AS+ IFL + HR + Rh*, only those with
blood group AB were none existent. Those with the characteristic traits combination: AA + IFR + HR + Rh + and AA + IFL +
HR + Rh*, wer e observed amongst the population, irrespective of the blood group (A, B, AB or O). But, individuals with the
characteristic traits combination: AA +IFL + HR + Rh-, were observed only amongst the population with blood groups A and
O, whileindividuals with the characteristic traits combination: AA +IFR + HB+ Rh*, were observed only amongst the
population with blood groupsB and O.

Generally, therewas near zero computation for individualswith blood group AB as evident in almost all classifications except
for thosein classAA + IFR + HR + Rh* and AA + IFL + HR + Rh* (figures 1 - 6 representing the graphical description of all the
results).

http://biomed.uninet.edu/2009/n3/nwaopara.html
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Figure 1: Individuals with different blood groups and genotype but with the same mor phogenetic traits combination (IFR + HR).

Figure 2: Individuals with different blood groups and genotype but with the same mor phogenetic traits combination (IFL+HR).
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Figure 3: Individuals with different blood groups and genotype but with the same mor phogenetic traits combination (IFR + HL).

Figure 4: Individuals with different blood groups and genotype but with the same mor phogenetic traits combination (IFL + HL).
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Figure 5: Individuals with different blood groups and genotype but with the same mor phogenetic traits combination (IFR + HB).
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Figure 6: Individuals with different blood groups and genotype but with the same mor phogenetic traits combination (IFL + HB).

Thesefindingsarein line with the reports by Hardyck and Petrinovich18 and Wikipedial®, that |eft-handednessis less common
than right-handedness as about 8 to 15% of people are lefthanded while ambidexterity is exceptionally rare. Again, the findings
on the distribution of the ABO blood groups with O being the most common blood type, agrees with those of Seeley et al .L;
Pramanik and Pramanik2 and Adeyemo and Soboyej020. I nterestingly, Shandilya2! had acknowledged that the most common
blood group isthe O positive while Rhodes?? and | nfoplease.com?23 reported that nearly 85% of all human beings have Rh-
positive blood and over 99% of the population of China hasthe Rh* blood type respectively.

On thedistribution of the population based on genotype, the resultstallieswith the reports by Adeyemo and Soboyejibo20 who
observed a higher incidence of HbAA than HbAS. Previousreports on Nigerians show that the normal haemoglobin (HbAA),
ranges from 55 to 75% 7, while the sickle cell trait (HbAS) ranges from 20 to 30%24.

Another aspect of this study was the attempt to classify the population based on a combination of blood type (A, B, AB, O, Rh*
and Rh-), genotype, hand preference (Handedness) and interlocking fingers. From theresults, it could be observed that the
characteristic traitscombinations: AA + IFR + HL+ Rh-; AA + IFL + HL+ Rh-; AA + IFR + HB+ Rh-; AA + IFL + HB+ Rh-; AS
+IFR +HR + Rh-; AS+IFR + HL+ Rh-; AS+ IFL + HL+ Rh-; AS+ |FR + HB+ Rh-and AS + IFL + HB+ Rh- were none
existent and interestingly, classes are all associated with Rhesus negative irrespective of the blood group or genotype.

Except for theindividualswith blood group O and genotype AA, ther e was also none existence of the characteristic trait's
combination: AA +IFR + HR + Rh; AA +IFR + HL+ Rh*; AA + IFL + HL+ Rh*; AS+IFL + HL+ Rh*; and AS+ |IFR + HB+
Rh*. On the contrary however, these traits-combinations ar e associated with Rhesus positive, ther eby indicating that thereisa
mor e likely chance that any individual with these traits-combination, might likely have the O+ blood type and genotype AA.

http://biomed.uninet.edu/2009/n3/nwaopara.html
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Furthermore, individuals with the characteristic traits combination: AS+ IFL + HR + Rh-and AS+ IFR + HL+ Rh*, were
observed only amongst those with blood group A and genotype ASin theratio of 1:1. All theindividualswith these trait-
combinations have the AS genotype irrespective of the Rhesus type, thereby indicating that thereisa morelikely chance that any
individual with thistraits-combination, might likely have the blood genotype AS.

The characteristic traits combination: AA + IFR + HB+ Rh*, was observed only amongst those with blood group B and genotype
AA and thisaswell, indicatesthat thereisamorelikely chance that any individual with thistrait-combination might likely have
the blood type B positive and genotype AA. On the other hand, it was observed that individuals with the characteristic traits
combination: IFL + HB+ Rh*, with blood group A or B and either genotype AA or AS, werein theratio of 1:1. Thisindicates
that thereisa morelikely chance that any individual with thistraits-combination might likely not have the blood type AB and O
irrespective of the genotype (AA or AS).

Amongst individualswith the char acteristic traits combination: AS+ IFR + HR + Rh* and AS+ IFL + HR + Rh*, only those
with blood group AB were none existent. Thisindicatesthat individuals that might exhibit thistraits combination arelikely not
to have the blood type AB+ and genotype AS. Moreover, the rareness of the AB blood type was again evident in the results of
this study, with referenceto the near zero representation recorded for individuals with blood group AB in almost all thetraits-
combination patterns except for AA + IFR + HR + Rh* and AA + IFL + HR + Rh*. Of coursg, thisindicatesthat individuals
with blood group AB who might bein this category arelikely to be Rhesus positive and with genotype AA.

Another interesting observation isthefact that the traits-combination: AA +IFL + HR + Rh-was observed only amongst the
population with the blood groups A and O, whilethetraits combination: AA + |FR + HB+ Rh*, was observed amongst the
population with blood groups B and O. Thisisan indication that individuals with such traits combination pattern are more
likely to have the genotype AA and blood group typesof A or O and B or O respectively.

Finally, asthefindings from this study have shown that the traits-combinations: AA + IFR + HR + Rh + and AA + IFL + HR +
Rht*, existed amongst the population irrespective of the blood groups (A, B, AB and O), one can not but suggest that such traits-
combinations are likely the most widely distributed amongst the population under study. Indeed, like we had stated earlier25, it
isour believethat a better understanding of these traits combination patterns, might one day serve asa primary emergency
clinical tool. Of cour se the existing association of genetic traitswith certain clinical conditionsjustifies this assertion.

REFERENCES

1.- Seeley RR, Stephens TD, Tate P. Anatomy and Physiology. 4th edition. USA, The McGraw Hill Companies, Inc.,
1998; p. 1098.

2.- Pramanik T, Pramanik S. Distribution of ABO and Rh blood groupsin Nepalese students: areport. Eastern
Mediterranean Health J 2000; 6(1): 156-158.

3.- Das B, Sengupta S. A Note on Some Mor phogenetic Variables among the Sonowal Kacharis of Assam. Anthropologist
2003; 5(3): 211-212.

4.- Mawuangi J. Blood group distribution in an urban population of patient targeted blood donors. East Afr. Med. J
1999; 76: 615-618.

5.- Omotade OO, Adeyemo AA, Kayode CM, Falade SL, Ikpeme S. Gene frequencies of ABO and Rh (D) blood group
allelesin a healthy infant population in Ibadan, Nigeria. West Afr J Med 1999; 18:294-297.

6.- Bhalti FA, Amin S. Spectrum of ABO and D blood groups of donorsat Rawalpindi/l slamabad. Pakistan J. Pathol
1996; 7(2):26-28.

7.- Nwafor A, Banigo BM. A comparison of measured and predicted state. Nig J Appl Sci Environ Mangt 2001; 5: 79-81.

8.- Saupe SG. Concepts of Biology (BIOL115), St. Benedict/St. John's University, Collegeville, MN 56321. Retrieved 21st
April, 2009 from http://employees.csbs u.edu/SSAUPE/biol 115/genetics single gene.htm

9.- Ali N, Anwar M, Bhalti FA, Nadeem M, Nadeem A, Ali M. Frequency of ABO and Rh blood groupsin major ethnic
groups and casts of Pakistan. Pakistan J Med Sci 2005; 21: 26-29.

10.- Morley R, Caffrey EA. Handedness in blood donors: no association with blood group or twinning. Cortex 1994; 30:
707-710.

11.- Flatt, AE. The sinister handed BUM C Proceedings 1999; 12(4): 267-271

12.- Bhasin MK, Khanna A. Study of behavioural traits among nine population groups of Jammu and Kashmir. Journal
of Human Ecology 1994; 5: 131-134.

13.- LambaJK, Lin YS, Thummel K, Daly A, Watkins PB, Strom S, Zhang J, Schuetz EG. Common all€lic variants of
cytochrome P4503A4 and their prevalencein different populations. Phar macogenetics, 2002; 12: 121-132.

http://biomed.uninet.edu/2009/n3/nwaopara.html


http://employees.csbsju.edu/SSAUPE/biol115/genetics_single_gene.htm

Electron J Biomed 2009;3:72. Letter: Nwaopara et al. BLOOD GROUP, GENOTY PE, HANDEDNESS, AND INTERLOCKING FINGER...

14.- Xu, J., Meyers, DA., Ober, C., Blumenthal, MN., Méllen, B., Barnes, KC., King, RA., Lester, LA., Howard, TD.,
Solway, J., Langefeld, CD., Beaty, TH., Rich, SS,, Bleecker, ER., Cox, NJ. Collaborative Study on the Genetics of
Asthma. Am. J. Hum. Genet 2001; 68: 1437-1446.

15.- Cardon LR, Bell JI. Association study designs for complex diseases. Nat Rev Genet 2001; 2: 91-99.

16.- Colhoun HM, McKeigue PM, Davey Smith G. Problems of reporting genetic associations with complex outcomes.
L ancet 2003; 361: 865-872.

17.- Obabori AO, Ebosele R, Mokidi SK. Decay problemsin Cities: Renewal Options. JABS 2006; 4 (1 and 2): 144-153.
18.- Hardyck C, Petrinovich LF. L eft-handedness. Psychological Bulletin 1977; 84, 385-404.

19.- Wikipedia, The free Encyclopedia. Handedness. Retrieved 26th April 2008 from
http://enwikipedia.or g/wiki/Handedness.

20.- Adeyemo OA, Soboyejo OB,. Frequency of distribution 0Of ABO, RH blood groups and blood genotypes among the
cell biology and genetics students of University of Lagos, Nigeria. Afr J Biotech 2006; 5: 2062-2065.

21.- Shandilya R. Rare Blood Types. Retrieved 20th March, 2008 from
http://www.buzzle.com/author s.asp?author=12177.

22.- Rhodes, BM. (2008): Rh Negative Blood. Retrieved 20th March, 2008 from
http://www.angelfire.com/pe/r cmatteson/redhair .html

23.- Infoplease.com. Blood Types. Retrieved 20th March, 2008 from http://www.infoplease.com/ipa/A0877658.html

24.- Reid, HL ., Famodu, AA. Spectrophotometric quantitation of haemoglobin fraction in heterzygous sickle-cell trait.
Medical laboratory Sciences, 1988, 45:143-145.

25.- Nwaopara AO, Anibeze CIP, Akpuaka FC, Agbontaen OF. Morphogenetic Traits Combination Pattern amongst the
population of Ekpoma, Nigeria: Focuson Tongue Rolling, Ear L obe Attachment, Blood groups and Genotypes. Afr J
Biotech 2008; 7: 3593-3598.

CORRESPONDENCE:

Anthony Obioma Nwaopara

Department of Anatomy. Ambrose Alli University, Ekpoma
Edo State, Nigeria.

E-mail: nwaoparaao @ yahoo.com

Received June 1, 2009.
Published, September 27, 2009

http://biomed.uninet.edu/2009/n3/nwaopara.html


http://enwikipedia.org/wiki/Handedness
http://www.buzzle.com/authors.asp?author=12177
mailto:nwaoparaao @ yahoo.com

	Disco local
	Electron J Biomed 2009;3:65-72. Letter: Nwaopara et al. BLOOD GROUP, GENOTYPE, HANDEDNESS, AND INTERLOCKING FINGER...


